A method has been developed by which bromine pentafiuoride and small amounts of water are reacted in a nickel vessel at 80øC to liberate oxygen in 100% yield. The oxygen is converted to COs, which is analyzed on an isotope ratio mass spectrometer. The oxidation reaction takes place instantaneously, and the conversion of the liberated O to CO•. requires approximately 15 minutes. There are no measurable memory effects in the method and the reproducibility is +__0.1%o. A value of 1.0407 was determined for the CO•-ILO fractionation factor at 25øC, a number necessary for relating standards in use by various workers. This value is in exact agreement with that obtained by Compston and Epstein in the same laboratory using a reduction technique but is in serious disagreement with values determined by other workers. An application of this technique has been made to the study of a meteorological problem.
Compston and Epstein [1958] developed a technique in which water vapor was introduced
to a furnace charged with a graphite-iron powder mixture. At 500øC the iron reacted with the water, forming iron oxide and hydrogen gas. After removal of the hydrogen the temperature was raised to 950øC, which resulted in the production of CO. The CO was then converted to CO•. over a nickel catalyst. Time-consuming problems of degassing and recycling and the kinetics of some of the reactions make this technique impractical for routine analyses of large numbers of water samples. There is also a rather large memory effect in the method. By memory we mean that the isotopic composition of a sample reflects a contamination (of the order of a few per cent) from the sample previously run in the apparatus. Consequently, a sample has to be run two or more times for an accurate analysis or a comparatively large sample has to be run to overcome this effect. Majzoub [1966] used the more direct watergas reaction in analyzing milligram quantities sealing of the tube because the consequent isotopic fraetionation on volatilization will result, in a faulty analysis. The stopcock arrangement has been used for most of the analyses; however, it was necessary to use capillaries to demonstrate stoiehiometry. Water samples of from 5 to 30 mg were put into weighed capillaries. The exact weight of the sample was then determined by weighing the capillary after sealing. CO• yields of 99 _+ 2% were obtained. Memory effects were tested by analyzing, consecutively, water samples differing in 0•8/0 TM ratio by more than 40%ø. In Table i The 'average ocean water' of Epstein and Mayeda [1953] has been proposed as a standard for reporting variations in the 0 TM content of meteoric waters [Craig, 1961] A determination of the CO•-Ht20 fractionation factor at 25øC was made during the course of this work (Table 3) Table 4 ). Table 4 indicate a rather constant value for the isotopic composition of atmospheric water vapor before the cold front arrived. During the passage of the storm the atmospheric vapor became progressively lighter in O hs up to a value of --23.5%ø, which appears to be the value for the vapor in the cold air mass. Subsequent samples showed that the cold air mass was swept away and replaced by an air mass with vapor isotopically similar to that of the prestorm water vapor. There is little doubt that the isotopic composition of the vapor in the warm air mass was markedly different from that of the cold air mass, but it is possible that the cold air vapor was simply re-evaporated rainwater and not at all char- It is not our intention at this time to correlate the isotopic effects observed with the various meteorological parameters in operation. We merely show here that a simple technique is available for obtaining meaningful oxygen isotope data in a meteorological system. 
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